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1. A process for treating a uranium containing £4ed 
material/ the process comprising :- 

contacting the uranium containing material/with 
fluorine gas, the fluorine reacting with the uranium 
containing material to give uranium fluoride;, 

feeding the uranium fluoride to a separator stage, the 
separator stage converting the' uranium fluoride into a plasma 
and/or ionised form, at least part of the uranium being 
ionised and at least part of the fluori/e being non-ionised, 
the ionised parts being contained in af magnetic field to form 
a first product stream, the non-ionLeed parts being withdrawn 
from the magnetic field to form a second product stream; 

the second product stream Ming recycled to the 
fluorine gas and uranium containing material contact stage. 

2. A process for fluforinat/ng a uranium containing feed 
material/ the method y6omi&mVing: 

contacting the/ur^ni^ containing material with 
fluorine gas, the fluorinfe reacting with the uranium 
containing material to <jive uranium fluoride; 

the fluorine gas/being produced by feeding a fluorine 
containing material Jo a separator stage, the separator stage 
converting the fluo/ine containing material into a plasma 
and/or ionised forfo, at least part of the non- fluorine part 
of the feed beincf ionised and at least part of the fluorine 
part of the feeas being non-ionised, the ionised parts being 
contained in a/magnetic field to form a first product stream, 
the non-ioniafed parts being withdrawn from the magnetic field 
to form a second product stream; 

the /econd product stream being fed to the fluorine gas 
and uranism containing material contact stage. 
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3. A process for enriching & uranium containing^ feed 
material, the process comprising : / 

introducing the uranium containing material to a 
separator stage, the separator stage converting the uranium 
containing material into a plasma and/or ionised form, at 
least part of the uranium being ionised andr at least part of 
the non-uranium part of the feed being nori-ionised, the 
ionised parts being contained in a magnetic field to form a 
first product stream, the non- ionised oarts being withdrawn 
from the magnetic field to form a second product stream; 

the first product stream beincy^f ed to an enrichment 
stage, the enrichment stage applying one or more frequencies 
of electromagnetic radiation to tbfe first product stream, the 
one or more frequencies being chpsen to selectively ionise 
one or more components of the Mrst product stream, the 
selectively ionised cojrt^ortents' being separated from the 
selectively non-ionis4d components to form third and fourth 
product streams respectful lfc; 

4. A process according to any preceding claim in which the 
uranium containing feed material is a uranium ore* 

5. A process according to any of claims 1 to 3 in which 
the uranium containi/g feed material is uranium and/or 
uranium oxide from /he reprocessing of uranium and/or uranium 
containing material previously used in the nuclear fuel 
cycle, / 

6. A process/according to any preceding claim in which a 
material removal stage is provided prior to the separator 
stage with one or more uranium fluoride forms being removed 
from the process at this stage. 

7. A process according to any preceding claim in which the 
first product stream comprises uranium metal. 
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8. A process according to any of claims 1 to 6 icr which 
the first product stream comprises uranium and/or yplutonium 
and/or fission products in elemental form. / 

9. A process according to any preceding claam in which the 
second product stream is predominantly fluor/ne. 

10. A process according to any preceding claim in which the 
second product stream is processed prior/to feeding to the 
fluorine /uranium containing material contact stage, the 
process comprises cleaning the fluorinfe to remove other 
species, / 

11. A process according to claim/ 2 or any claim depending 
therefrom in which the fluorine containing material is a 
uranium fluoride and preferably/is uranium hexaf luoride . 

12. A process according to /claim 2 or any claim depending 
therefrom in which the serapnra product stream supplements 
fluorine being recyxjleja frofa a separator provided in a 
process according to claim 2, 

13. A process according to claim 3 or any claim depending 
therefrom in which th^ uranium containing feed material is 
one or more uranium muorides and particularly uranium 
hexaf luor ide . / 

14. A process according to claim 3 or any claim depending 
therefrom in whidh the first product stream is neutralised 
prior to feeding to the enrichment stage, 

15. A procesfs according to claim 3 or any claim depending 
therefrom in/ which the one or more frequencies of 
electromagnetic radiation applied are selected to ionise the 
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23S U containing components in preference to the 2 * B U containing 
components . 

16. A process according to claim 3 or any clain/ depending 
therefrom in which the third product stream is Separated from 
the fourth product stream by electrostatically' attracting the 
third product stream to a collection locatic 

17, A process according to claim 3 or arfy claim depending 
therefrom in which the third product str/feam is enhanced in 
2? *U relative to the first product stre^ 



18. Apparatus for treating a uraxttum containing feed 
material, the apparatus comprising/:- 

a first unit in which the uranium containing material 
is contacted with fluorine gas , /the fluorine reacting with 
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the uranium containing 

a second unit 
uranium fluoride 
plasma and/or ion[gen£ratq 
into a plasma an< 
uranium being ionised 



teria/ 



to give uranium fluoride; 
separator stage to which the 
thj£ separator stage including a 
to convert the uranium fluoride 
ioni/sed form, at least part of the 

id at least part of the fluorine being 
non-ionised, the separator stage further including magnetic 
field generating mean's to form a magnetic field to contain 
the ionised parts arfd form a first product stream, the 
separator stage still further including means for removing 
non-ionised parts' from the magnetic field, the non-ionised 
parts^being withdrawn from the magnetic field to form a 
second product/ stream; 

the seobnd product stream being recycled to the first 
unit in whi/h the fluorine gas and uranium containing 
material ^re contacted. 



19. Apparatus for fluorinating a uranium containing feed 
material, the apparatus comprising: 
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a first unit, in which the uranium containing material 
is contacted with fluorine gas, the fluorine reacting with 
the uranium containing material to give uranium fVuoride; 

a second unit forming a separator stage, tjie fluorine 
gas being produced in the separator stage by feeding a 
fluorine containing material to the separator/stage, the 
separator stage including a plasma and/or 1cm generator to 
convert the fluorine containing material irito a plasma and/or 
ionised form, at least part of the non-fluorine part of the 
feed being ionised and at least part oy the fluorine part of 
the feed being non-ionised, the separ/tor stage further 
including magnetic field generating Aeans, the ionised parts 
being contained in a magnetic f ieldf produced by the magnetic 
field generating means, to form a/ first product stream, the 
separator stage still further including means to remove non- 
ionised part from the magnetic/ field, the non- ionised parts 
being withdrawn from the magj/etic field to form a second 
product stream; 

the second pr^cLucA Stream being fed to the first unit 
in which fluorine/gas yan)^ uranium containing material are 
contacted. 

20, Apparatus f or/enriching a uranium containing feed 
material, the apparatus comprising : 

a first unit/, forming a separator stage/ into which the 
uranium containi/g maternal is introduced, the separator 
stage including/ a plasma and/or ion generator to convert the 
uranium containing material into a plasma and/or ionised 
form, at lea/t part of the uranium being ionised and at least 
part of the/ non-uranium part of the feed being non-ionised, 
the separator stage further including magnetic field 
generating means for producing a magnetic field, the ionised 
parts bfeing contained in the magnetic field to form a first 
product stream, the separator stage still further including 
mean/ to remove non-ionised parts from the magnetic field/ 
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the non-ionised parts being withdrawn from the magne/ic field 
to form a second product stream; 

a second unit, forming an enrichment stage i!o which the 
first product stream is fed, the enrichment stay£ including a 
source of electromagnetic radiation, preferabl/a laser, so 
as to apply one or more frequencies of electromagnetic 
radiation to the first product stream, the afoe or more 
frequencies being chosen to selectively ioZ.se one or more 
components of the first product stream, t/ e enrichment stage 
further including means to separate the /selectively ionised 
components from the selectively non-iodised components to 
form third and fourth product streams/respectfully . 

21. A process for purif^g a ur)Jiium containing material, 

the process comprising: 

feeding a uranim/ co/^in/ng material to an enrichment 

stage, the enrichment/stage allying one or more frequencies 
of electromagnetic ra^tion/to the feed thereto, the one or 
more frequencies being chos/n to selectively ionise one or 
more components of the fed thereto, the selectively ionised 
components being separated from the selectively non-ionised 
components to form thirc/ and fourth product streams 
respectfully; 

one or both of yc.he product streams being fed to a 
f luorinating stage iL which the uranium containing material 
in the product stream is contacted with fluorine gas, the 
fluorine reacting /with the uranium containing material to 
give uranium fluoxide; 

the fluoridated uranium and other components of the 
product stream/being fed to a separation stage in which the 
uranium fluor/de is separated, to give a fifth product 
stream, frony/one or more other components of the product 
stream which/ forms a sixth product stream. 
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22. A process according to claim 21 in which the Ufanium 
containing material fed to the enrichment stage is Atomic 
uranium in gaseous and/or vapour form and in nonHconised 
form. / 

23, A process according to claim 21 or claya 22 in which 
the other components of the product stream afre one or more 
other metals such as iron. / 

24- A process according to any of cla/ms 21 to 23 in which 
the uranium fluoride is separated fronf the one or more 
impurities also in fluoride form, ba^ed on differences in 
volatility. / 

25. Apparatus for purifying a yuranium containing material, 
the apparatus comprising: / 

a first unit forming an Enrichment stage to which a 
uranium containing mater>a3r~T5v f ed, the enrichment stage 
including a source of^elect/oma\jnetic radiation, preferably a 
laser, to apply ox\p or mo^ frequencies of electromagnetic 
radiation to the /feed /thereto, the one or more frequencies 
being chosen to /selectively ionise one or more components of 
the feed theretQy^^he 6Enrichment stage further including 
means to separate the/selectively ionised components from the 
selectively non-ionLsed components to form third and fourth 
product streams respectf ully ; 

a second uni/t forming a fluorinating stage, to which 
one or both of thfe product streams are fed in which the 
uranium contain/ng material in the product stream is 
contacted witty f luorine gas, the fluorine reacting with the 
uranium containing material to give uranium fluoride; 

a thirfcl unit forming a separation stage, the 
fluorinaterf uranium and other components of the product 
stream beirnq fed to the separation stage in which the uranium 
fluoride/ is separated, to give a fifth product stream, from 



